It is shown that quantum-induced (inflationary) brane Universe occurs in the bulk 5d AdS black hole in accordance with AdS/CFT correspondence. Brane stress tensor is induced by quantum effects of dual CFT and brane crosses the horizon of AdS black hole. Quantum-corrected Hubble constant, Hawking temperature and entropy are found on the brane (and at the horizon). The similarity between CFT entropy at the horizon and FRW equations is extended on the quantum level. This suggests the way to understand cosmological entropy bounds in quantum gravity.
It is quite well-known fact that holographic principle suggests the interesting bounds between microscopic and Bekenstein-Hawking entropy [1] as it was discussed in refs. [2, 3] . Recently, the very interesting attempt to study the holographic principle in Friedmann-Robertson-Walker (FRW) Universe filled by CFT has been done by Verlinde [4] . Using dual AdS-description [5] it has been found the relation between entropy (energy) of CFT and cosmological equations of motion in FRW Universe. In particulary, the equation controlling the entropy bounds during evolution has been obtained [4] and Cardy-Verlinde formula has been derived. These results have been subsequently generalized and discussed in a number of works [6, 7] .
One interesting extension has been presented in ref. [8] where similar questions have been studied from classical brane-world perspective [9] . In particulary, the behaviour of the CFT entropy at the horizon of bulk 5d AdS BH has been investigated and its comparison with FRW equations has been done. The purpose of the present Letter is to generalize the situation described in ref. [8] to the case of quantum-induced (or AdS/CFT induced) brane-worlds suggested in refs. [10, 11] . In this way, from one side one gets quantumcorrected FRW Universe equations as they look from the point of view of not only brane observer (who knows nothing about bulk 5d BH) but also from the point of view of quantum induced brane-world. From another side, one gets the quantum-corrected brane entropy as well as Hubble constant and Hawking temperature at the horizon. Finally, this may be considered as extension of scenario of refs. [10, 11] (see refs. [12] for related questions) which admits also generalization for the presence of non-trivial dilaton and (or) supersymmetrization [13] for the case when brane crosses the horizon of AdS-black hole.
Let us start with the Minkowski signature action S which is the sum of the Einstein-Hilbert action S EH with the cosmological term, the GibbonsHawking surface term S GH , the surface counter term S 1 and the trace anomaly induced action W:
Here the quantities in the 5 dimensional bulk spacetime are specified by the suffices (5) and those in the boundary 4 dimensional spacetime are specified by (4) (for details, see [11] ). Note that quantum effects of brane CFT are taken into account via Eq.(5).
In (3), n µ is the unit vector normal to the boundary. In (3), (4) and (5), one chooses the 4 dimensional boundary metric as g (4) µν = e 
For typical examples motivated by AdS/CFT correspondence one has:
Note that b ′ is negative in the above cases. It is important to note that brane quantum gravity may be taken into account via the contribution to correspondent parameters b, b ′ .
Then on the brane, we have the following equation which generalizes the classical brane equation of the motion:
In (9), one uses the form of the metric as
Here dΩ 2 3 corresponds to the metric of 3 dimensional unit sphere. As a bulk space, we consider 5d AdS-Schwarzschild space-time, whose metric is given by,
(11) Here V 3 is the volume of the unit 3 sphere. If one chooses new coordinates (z, τ ) by
the metric takes the form (10). Here a = le A . Furthermore choosing a coordinatet by dt = le A dτ , the metric on the brane takes FRW form:
By solving Eqs. (12), we have
Here the Hubble constant H is defined by H = dA dt
. On the other hand, from (9) one gets
Then combining (14) and (15), we find
This expresses the quantum correction to the corresponding brane equation in [8] . In fact, if we put b = b ′ = 0, Eq.(16) reduces to the classical one
Further by differentiating Eq. (16) with respect tot, we obtain
One can rewrite the above equations (16) and (18) in the form of FRW equations:
Here 4d Newton constant G 4 is given by
and quantum corrections from CFT are included into the definition of energy (pressure). These quantum corrected FRW equations are written from quantum-induced brane-world perspective. Similar equations from the point of view of 4d brane observera (who does not know about 5d AdS bulk) have been presented in ref. [7] . Clearly, brane-world approach gives more information. Note that when a is large, the metric (11) has the following form:
which tells that the CFT time t CFT is equal to the AdS time t times the factor a l :
Therefore the energy E CFT in CFT is related with the energy E AdS in AdS by [8] 
The factor l a in front of Eqs. (20) and (22) appears due to the above scaling of the energy in (26) or time in (25).
The AdS 5 -Schwarzschild black hole solution in (11) has a horizon at a = a H , where h(a) vanishes [14] :
Then considering the moment the brane crosses these points and using (16), one gets
The sign ± depends on whether the brane is expanding or contracting. Obviously, if the higher derivative of the Hubble constant H is large, the quantum correction becomes essential. We now assume that the brane behaves as de Sitter (inflationary) space a = A cosh Bt (29) near the horizon. As it will be shown in Appendix this is quantum-induced brane Universe. (Parameters B, A are defined by quantum effects). Note that this is not the solution for positive (non-vanishing) black hole mass M > 0 but the above assumption is very natural. Then Eqs. (27) and (28) have the following forms:
Again, if the higher derivative of the Hubble constant H is large, the quantum correction becomes important. For the solution (29), we have
The quantum correction becomes dominant when Bt H is of order unity but
) is large or A is small. Since the radius of the horizon is given by a H = A cosh Bt H , this might mean that if quantum correction is large then the radius of the black hole is small. In summary, it is shown that inside d5 AdS BH the inflationary brane induced by CFT quantum effects in accordance with AdS/CFT may occur in the same way as in refs. [10, 11] . It is important to note that brane stress tensor is completely defined by dual quantum CFT (and also probably, by brane QG) and it is not chosen by hands as it happens often in the traditional brane-world scenarios. Quantum-induced brane crosses horizon of AdS BH. Hubble constant, brane entropy and Hawking temperature (also at the horizon) are found with account of quantum corrections. The similirity between CFT entropy at the horizon and FRW equations discovered in refs. [4, 8] is extended for the presence of quantum effects. These results may be important for the generalization of cosmological entropy bounds in the case of quantum gravity. From another side, it would be interesting to use such study with the purpose of extension of AdS/CFT correspondence for cosmological (AdS) backgrounds [15] . . Actually this case corresponds to well-known anomaly-driven inflation [16] (for recent discussion, see [17] ). Eq.(38) has unique non-trivial solution for B 2 , which corresponds to the de Sitter brane universe in [10, 11] .
(39) has the following form: 
In most of cases, η is negative and ζ is positive. The explicit solution of (42) is given by 
or if
27l 4 < 0, the solutions are , ω = e 
Then if the solution (44) coincides with any of the solutions (45) or (46), there occurs quantum-induced de Sitter-like brane realized in d5 AdS BH. In a sense, we got the extension of scenario of refs. [10, 11] for quantum-induced brane-worlds within AdS/CFT set-up when bulk is given by d5 AdS BH and inflationary brane crosses the horizon.
